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Muscle injuries may be direct or indirect. Indirect
injuries (‘strains’) are extremely common in ath-
letes and most settle with conservative treatment.
Myositis ossificans (MO–—extra skeletal ossification)
is a rare complication of indirect muscle injury that
tends to occur following a direct blow (i.e. muscle
contusion-direct injury). It is rarely reported as a
consequence of a muscle strain.1,6 Here, we
describe a hitherto unreported clinical entity: myo-
sitis ossificans complicating adductor longus partial
rupture (‘groin strain’); necessitating and success-
fully treated by surgical resection.Case report
A 22-year-old male professional rugby player pre-
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ing of the adductors in forced hyper-abduction of the
leg. Conservative treatment proved unsuccessful,
and the patient was seen the by senior author in
the Sports Medicine Clinic, 2 months following the
injury. Hecomplainedof persistent pain localised to a
small area near the origin of adductor longus. This
was exacerbated profoundly by sprinting and side-to-
sidemovements. Clinical examination revealed point
tenderness over the proximal adductor longus; asso-
ciated with a firm, palpable mass.
Plain AP radiograph (Fig. 1A) shows extensive
heterotopic ossification (arrows) extending from
the right pubic symphysis into the soft tissues. Sub-
sequent coronal Stir (Fig. 1B) and sagittal T1 fat
saturated post-gadolinium (Fig. 1C) MR images show
oedema (arrows) and fluid (F), consistent with
extensive haematoma replacing the adductor longus
tendon and myotendinous junction adjacent to the
pubis (P).
Ultrasound-guided pubic cleft injection was
undertaken. Improvement in the patient’s symp-
toms was short-lived and at 4 months post-injury,
residual pain continued to prevent the patient from
training. Clinical reassessment and repeat plain
radiographs (Fig. 2) revealed expansion of the het-
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Figure 1 (A) Plain AP radiograph, at presentation, shows
extensive heterotopic ossification (arrows). (B) Coronal Stir
MR image of the right groin shows pubis (P) and surrounding
oedema (arrows). (C) Sagittal T1 fat saturated post gado-
linium MR image shows oedema (arrows) and fluid (F).
Figure2 PlainAPradiographat8weeksafterpresentation
shows expansion of the heterotopic ossification (arrows).erotopic ossification (arrows) in the 8 weeks since
presentation. Surgical resection was planned.
At operation, a longitudinal incision over the
mass/area of tenderness in the proximal portion of
the right adductor longus muscle-tendon unit wasperformed. The discrete area of myositis ossificans
was visualised and resected, and a release of the
adductor longus tendon was performed. Resected
specimens were sent for histological examination.
Post-operative rehabilitation included: gait reha-
bilitation, gentle passive adductor stretching, closed
chain adductor strengthening exercises, progressing
to an open chain adductor strengthening program.
Cycling was commenced 1 week after surgery and a
jogging program was initiated 2 weeks after surgery.
Ten days later sprinting and side-to-side movements
were started. Rehabilitation was progressing satis-
factorily, therewerenopostoperativecomplications,
and the patient was discharged to the care of the
medical staff at his rugby club. The patient has
resumed his sporting career (at the same level) with-
out any further problems with the adductor longus at
2 years follow up. Specifically, the debilitating pain
which was previously associated with any attempt at
explosive movement has not recurred.
Histological examination
The presence of bone was confirmed histologically.
The bony nodule had developed by the process of
endochondral ossification of a region of hyaline
cartilage which partly surrounded it (Fig. 3a). Frag-
ments of calcified cartilage were readily demon-
strable within the newly formed spicules (Fig. 3a
and b) and the frequent presence of osteoblasts and
osteoid (Fig. 3b) suggested that the process of bone
formation was active at the time of surgery.Discussion
Muscle strain injuries (MSI) are indirect injuries,
resulting from forces generated within activated
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Figure 3 Histological images of the resected tissue. (a) Cancellous bone (B) is present towards the lower half of this
image and hyaline cartilage (HC) is visible in the upper half. Note the evidence of recent endochondral ossification–—
fragments of calcified cartilage (CC) within the bone spicules. The section is stained with toluidine blue. (b) A high power
view of active bone formation in the nodule. Note the presence of a layer of osteoid (O) on the surface of the bone. It has
been formed by the activity of the neighbouring osteoblasts (OB). OC, osteocytes; CC, calcified cartilage. The section is
stained with Masson’s trichrome.muscles during exercise5 rather than direct trauma.
Excessive forces of eccentrically loaded muscle can
disrupt muscle fibres at the myotendinous junction
resulting in either complete or incomplete muscle
tears. The spectrum of MSI ranges from a partial tear
with disruption of less than 5% of the musculoten-
dinous unit (Grade 1) to complete disruption of some
part of the muscle-tendon unit with associated loss
of function and traumatic haemorrhage (Grade 3).7
Incomplete muscle tears (Grades 1 and 2) are far
more common than complete tears, and are the
most common cause of time lost from training and
competitive sports.5 The vast majority of these
strains are successfully treated non-operatively:
with rest, ice, compression and elevation.
Myositis ossificans is extra skeletal ossification
which may occur in muscle or other soft tissues. It
may be usefully classified as: traumatic or non-
traumatic; localised or progressive. Localised, trau-
matic MO is an uncommon complication of muscle
injury, and is usually associated with direct rather
than indirect injuries. The histological evaluation of
the bony nodule in our case history confirmed the
radiological evidence that the MO which we have
reported was progressive.
The pathophysiology of MO following trauma is
not fully understood and proposed aetiologies
include: haematoma organisation with progression
of fibrous tissue to cartilage and bone; calcification
of post-traumatic haematoma; intramuscular ossi-
fication following detachment of periosteal flaps;
osteoblast proliferation following periosteal rup-
ture; metaplasia of intramuscular connective tissue
and an individual predisposition to myositis.2,4
The initial treatment of MO mirrors that of MSI;
and comprises rest, ice, compression and eleva-tion. For resistant cases, bisphosphonate treat-
ment has been used, with promising results in a
small group of patients with traumatic MO.3 The
use of indomethacin, however, (which has been
successful in treating post-operative extra skeletal
ossification) is not supported by the literature in
the treatment of traumatic MO.2 Surgical resec-
tion has previously been employed in resistant
cases.2
Our case represents a previously undescribed
entity: adductor longus strain complicated by MO,
necessitating and successfully treated by surgical
resection. We suggest that any athlete with a (groin)
muscle strain which does not settle with conserva-
tive treatment, within the expected timeframe,
should undergo further clinical and radiological
assessment for the presence of MO.References
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